Motor activity and the mesotelencephalic dopamine function. II. Multivariate analysis of genetically segregating generations.
Previous experiments on genetically different inbred strains of mice demonstrated parallel variations between the activity of regional brain tyrosine hydroxylase (TH) and locomotor behavior. Based on these associations, it was hypothesized that genetic variations in mesotelencephalic TH activity, an index of dopamine neurotransmitter function, would correlate positively with exploratory and locomotor behavior. In order to test this hypothesis, open-field motor behaviors and mesencephalic and striatal TH activities were analyzed by multivariate statistical methods in genetically segregating (C57BL/6ByJ X BALB/cJ)F2 and (C57BL/6ByJ X CXBI/ByJ)F2 generations. Factor analysis, based on correlation matrices of variables with significant genetic dominance or additive effects, demonstrated that locomotor activity and frequency of occurrence of various motor patterns were not correlated with mesencephalic and striatal TH activity. These results indicate that the assumption of a positive phenotypic correlation between spontaneous motor activity and mesotelencephalic TH activity does not hold in genetically segregating populations. Strategies and problems in revealing the behavioral consequences of genetically based variations in the mesotelencephalic DA system are briefly discussed.